Hydroxylation of 5 alpha-androstane-3 beta,17 beta-diol by rat prostate microsomes: effects of antibodies and chemical inhibitors of cytochrome P450 enzymes.
The purpose of the present study was to test the hypothesis that rat prostate microsomes contain a single cytochrome P450 enzyme responsible for the conversion of 5 alpha-androstane-3 beta,17 beta-diol to a series of trihydroxylated products. The three major metabolites formed by in vitro incubation of 5 alpha-[3H]androstane-3 beta,17 beta-diol with rat prostate microsomes were apparently 5 alpha-androstane-3 beta,6 alpha,17 beta-triol, 5 alpha-androstane-3 beta,7 alpha,17 beta-triol, and 5 alpha-androstane-3 beta,7 beta,17 beta-triol, which were resolved and quantified by reverse-phase HPLC with a flow through radioactivity detector. The ratio of the three metabolites remained constant as a function of incubation time, microsomal protein concentration, ionic strength, and substrate concentration. The ratio of the three metabolites was dependent on pH, apparently because the hydroxylation of 5 alpha-androstane-3 beta,17 beta-diol shifted from the 6 alpha- to the 7 alpha-position with increasing pH (6.8-8.0). The V(max) values were 380, 160, and 60 pmol/mg microsomal protein/min for the rate of 6 alpha-, 7 alpha-, and 7 beta-hydroxylation, respectively. Similar Km values (0.5-0.7 microM) were measured for enzymatic formation of all three metabolites, which suggests that formation of all three metabolites was catalyzed by a single, high-affinity enzyme. Testosterone, 5 alpha-dihydrotestosterone, and 5 alpha-androstane-3 alpha,17 beta-diol did not appreciably inhibit the hydroxylation of 5 alpha-androstane-3 beta,17 beta-diol, suggesting that this enzyme exhibits a high degree of substrate specificity. Formation of all three metabolites was inhibited by antibody against rat liver NADPH-cytochrome P450 reductase (85%) and by a 9:1 mixture of carbon monoxide and oxygen (60%). Several chemical inhibitors of cytochrome P450 enzymes, especially the antimycotic drug clotrimazole, also inhibited the formation of all three metabolites. Polyclonal antibodies that recognize liver cytochrome P450 1A, 2A, 2B, 2C, and 3A enzymes did not inhibit 5 alpha-androstane-3 beta,17 beta-diol hydroxylase activity. Overall, these results are consistent with the hypothesis that the 6 alpha-, 7 alpha-, and 7 beta-hydroxylation of 5 alpha-androstane-3 beta,17 beta-diol by rat prostate microsomes is catalyzed by a single, high-affinity P450 enzyme. This cytochrome P450 enzyme appears to be structurally distinct from those in the 1A, 2A, 2B, 2C, and 3A gene families.